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Semiconductor device e.g. power field effect transistor, has gate insulating film provided at groove 
so that thickness of film at shoulder portion of groove, is more than that at side walls of groove 
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Alerting Abstract: JP A 

NOVELTY - A gate insulating film (8) is provided at a groove (7) in a substrate (IS), so that the thickness 
of the film at the shoulder portion of the groove is more than that at the side walls of the groove and the 
thickness of film at the bottom portion of the groove is more than that at the side walls to the groove. A 
gate electrode (3) is embedded in the groove so that the gate is extended to the surface of the substrate, 
provides FET formation area. 

USE - For e.g. power field effect transistor such as trench power transistor with groove type gate structure. 

ADVANTAGE - Improves the setting control of the source area and channel area of the trench power 
transistor. Reduces capacity between gate and drain electrodes of power transistor to improve switching 
speed of the transistor. Improves reliability of the transistor by improving voltage resistance characteristics 
of gate insulation film. 



DESCRIPTION OF DRAWINGS - The figure shows the sectional view of semiconductor device and 
expanded sectional view of gate structure. 
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IS Semiconductor substrate 
3 Gate electrode 

7 Groove 

8 Gate insulating film 

Main Drawing Sheet(s) or Clipped Structure(s) 
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US Classification, Issued: 438270000, 438589000, 438981000 
Original Publication Data by Authority 

Publication Number: JP 2001 127072 A (Update 200143 B) 
Publication Date: 2001051 1 
**SEMICONDUCTOR DEVICE** 

Assignee: HITACHI LTD (HITA) HITACHI MICON SYSTEM KK (HITA-N) 
Inventor: INAGAWA HIROMI MACHIDA NOBUO OISHI KENTARO 

%$^V?£^6l3A6 (Division of application) JP 1999303680 A 19991026 (Local 
application) 

Original IPC: H01L-21/336(A) H01L-29/78(B) 

rnrrent TPC- H01L-21/02(R A,I,M,JP,20060 101, 2005 1220,C,L) H01L-21/336 
(R,I,M,JP,20060101 ,2005 1220,A,F) 



United States 

Publication Number: US 6455378 Bl (Update 200266 E) 
Publication Date: 20020924 

**Method of manufacturing a trench gate power transistor with a thick bot torn insulator 
Assignee- Hitachi Ltd Tokyo, JP (HITA) Hitachi Ulsi Systems Co., Ltd., Tokyo, JP (HIM-) 
fnvento^TlSg^, ffiroshi, Maebashi, JP Machida, Nobuo, Takasaki, JP Oishi, Kentaro, Takasaki, JP 
Agent: Mattingly, Stanger Malur 

Language: EN . 
Application: US 2000695036 A 20001025 (Local application) 
Priority: JP 1999303416 A 19991026 JP 1999303680 A 19991026 
Original IPC: H01L-21/336(A) 

rwpnt TPC- H01L-21/02(R A I M,EP,20060101,20051008,C) H01L-21/336 

(R,I,M,EP,20060101 ,2005 1008,A) 
Original US Class (main): 438270 

Original US Class (secondary): 438589 438981 . 
Original Abstract: There are formed a gate insulator **8 **and a gate **3 **of a power transistor Q 
Sg a trench-gate structure. There are then formed a channel region **5 **and a source region **6 **of 
the power transistor Q. 
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Claim- 1 A manufacturing method of semiconductor device, comprising the steps of : * (a) forming a 
trench in a semiconductor substrate; * (b) forming a gate insulator in said trench so that a trench bottom b 
ecomes thicker than a trench side face; * (c) forming a gate in said trench after forming said gate insulator; 
* (d) implanting impurities for forming a channel region in said semico nductor substrate after forming 
said gate formation step; and * (e) implanting impurities for forming a source region in said semicon 
ductor substrate after forming said gate formation step; * wherein said step (a) further comprises the steps 
of * forming a first insulator on a principal plane of said semiconductor substrate; * forming an opening 
by removing a formation region for said trench fro m said first insulator; and * forming said trench by 
removing a semiconductor substrate exposed fro m said opening by using said first insulator as a mask; 
wherein said method further comprises the step of making said first i nsulatorprime s opening larger than 
said trench after said step (a) a nd before said step (b); and * wherein said step (b) further comprises the 
steps of * forming a second insulator on an inner face of said trench; * forming an oxidation-resistant 
third insulator on a surface of said s econd insulator; * leaving said third insulator on a side face of said 
trench by etching back said third insulator; * selectively forming a thick insulator on a region exposed 
from said t hird insulator on said semiconductor substrate by applying oxidation treatment to said 
semiconductor substrate; * removing said third insulator and then removing said second insulator ; and 
forming a gate insulator so that a semiconductor substrateprimes prin cipal plane portion exposed from 
said first insulatorprimes opening a nd said trench bottom become thicker than a trench side face by apply 
ing oxidation treatment to said semiconductor substrate after said st ep of removing said second insulator, 
and * said step (c) further comprises the steps of: * depositing a conductor film in said trench and on said 
semiconductor substrateprime s principal plane; and * forming said gate with a T-shaped cross section by 
etching back said conductor film. 
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mt-^X? t LT^r^felfflt^^ (*7(Dj£<fS*5 
iVHSB) Ki*vsl6«Bt2 3 ^«t^) 0 

a^fttea^prte-cfeSo i»7ojt£8B<o*v^*Bt2 30 

«Bt2 2Sr, «x.tfjfcy >««fcJ;oTBIl 2 (a) , 

(b) M^c-T ± Lfc^> *fi*JR2 l£rH 13 

(a) , (b) K^-r^o^^yf-^^m^-t^o ^.<o 

Ks xyfv^lii, ffS-l 0 0 0AS«(O|6iJ|2 1 
»it§i4^t\ fl|7©j6»*5j:VW»^**S* 

[0 0 4 0] #^T\ ^ftSSisWtt^hi 
^aSrJfebfc^, W^tfBMb^y 3^«^6ftS»* 
«S:CVDft*iaoT**ftSSl SO^®-h{-it® 
t^:^:J:^ El 4 (a) , (b) tc^-TJ; 
i*7<E>rt»ffi (<MBJ:fe5<fctW£Sl0 *5±t5J¥V^|6*Bt2 b 

tft*Bt8SrJB*-rSo *7<^i£«fB*5<tt^Jlf*B5<7>y— M6 

v^ 0 flt7 0jft«fB<o>y-hiie*Bt8^ffv^t»2:±9, 

f^pjigtftSo *7(0M(B©y- Mft*Bl8^ffv^ 
^{ci:^, »7(7>W«fc*3tt5^— Mft*»£ESrIft±* 

^> 0 f7©fllBt*5lt5y- h««*8 355*v^"t? % h 
h7 v^^^BftteASrl^iS-e-S^i t 
&-*imtteZ>a ^bic, ^Ix.m#7 0j£^^^if:v^a 
R 2 3 b r 1 1>> b flt 7 OiSgP^ *5 J: ©iE« 

XV, y-bJ6*R8(0*^*[^±$-13:5ri:^-e# 
«OT% y-H6*»JES:lR]±S^:Sri^-C#So JK 
v^T. H15 (a), (b) fc«-TJ:5K, ^*#:SS 



( 7 ) 

11 

X HI 2 0 b Srxyfy^^ t IT, iffll2 4^ 

x^f/^^^t^rtiCct^ Eli 6 (a) - (c) \c 

tti^j££ftfc$*- hEi»3GL*Mt5o 
4<Z>^Ftt*»*tt, 0iJx.(i2. 0-5. 0X10 20 /c 
m 3 Sft-^fcSo El 6 (b) % (c) Mi, -ttl-en 
(a) (DtEfiW— h%$3(Dte±mffimX«&>Z> 0 
[0 0 4 1] JfcV^ #*f*K« 1 S CO±S_b(31, 10 

t^rtia^ n + i^#**10atpl^ 

y-f*— Kl O&M&i-Zo J¥V^fe#Sl2a, 
2b*xyfy^t5-iKJ:5> 017 (a) ~ 
(c) i^-TJ; 5t-, *»#ffiSlS©iBS:»lil*t 
*o HI 7 (b) , (c) «U (a) <Dtt<D 20 

h*B3^1£*:»faiaT?*>So tSftSSl 
Sid, 0Jx.l#fc#*«rl. OX10 ,3 /cm 2 U&'t* 

3l##fib*tt. 0Ux.fi 1. 0/img$tfe6 o r.Ofc 

1. OX10 17 /cm 3 a«^*)t), ^f-h^3(D^m 

*Lfc^, JRittfeffiaSrJK-rri^JiO, y— *iWS6 30 
tSOt\ ^^^vffi*5*5«ttfy— ^««6SrftiJ*lfi: 

-t ^1* 5 ^y-^« 6 it ^ 
«L</^ 0 r.ofc*6 N y-x««6(7)Sv^^^ 40 

^ ^ * /HE* 5 ^ y - ^ 6 L fc 0 

[0 0 4 2] Jfcl^-C, 018 ic^k-t <t 5 

1 S<£>^ffi_hM x FlIxJiBPSG (Boro Phospho Silic 
ate Glass ) fe ft£j|mjfi1UR 1 lSr*t«bfc«. 

JMHfiftlftl 1 fc^** h*— 71/ 1 4a-14d» 
j£U *«MfilSIC?Ll6SrMt§o iS^T. =i 
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<t5, p* l(Z)^ft«5a«t5o 7Ll6*5<t 

y >ymm\z£ixm9t^ -t 
^s^fwi^iiSco^^ h y y^7 7>fa«*5<ttfK 

■9, ^"MS3GP^J:^y-^ESl 5^Mt 
5 D ^MSlSOiBiC, MitfTEO 

s^^v^cvDSfciot, w^ffgm^y = 

[0 0 4 3] iif57Ll 6£>J;t>V S^»#tB«5a 

1 SK-^th^ti^i^f 9 h^-;vi 4 c l*5<tV?Ll 6 
^Wt§o roifcprete^v^ h^-/H 4 c 1*3 
«fct57Ll 6^IS^|^i:r*fe5 0 :o?L16(Z)^^(1 

^ h^/H 4 c^bIttlt?.#fMfil sgfe' (i" 

fcoj:^^- i^o^^- by y^9 7-f xeSrlE^BiJI* 
-e^So -^^^> H2iki/TtJ;5l^ SKl*6»l»i l 
(c?Ll 6^5aoy— ^«B^6<D±ffi^^ffl$tb5 J: 5 
ft=3>^^ h/jx— /H 4 c &i£MV^y Y^yf-^tflSL 
fftiotMtSo -?rO^ N E12 2{c^i-J: ^ 

v-y ^^^^fcf^T/V^^^A-v'y ^>-S^^^^r 
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[0044] (mn<Ditm2) *mnb<oj&fe2\zis^x 

[0 0 4 5] £i\ ffjfSiaS^^tg 1 ^iftP^(-fcV>Tffl 

v^fcEI6H2 8<^xeS:iftfc1^ Sid^-L 

tt. El 2 3 K*i-<fc 5> W^SH2 b^FlP^i 
^*to?>*:v^J: 5*d-ra 0 -Tftt>^ El 8 otfctg^^ 

te\ ^iftSSl S Wltiittl^lt^^ia 
I7 0rtffi («ffi*3J;tfl£B) WftlBflS 2 1 tJKric 
bfc^, HKfbttttMH2 2<r«fl|-rs. ^<D^. 
f**tei s (^S tr x ^ f ^ ^ M^st r i J: 
0. i2 4^^-TJ; 8t7*3±Vip:v^|6»Bt2 

[0 0 4 6] KX^X\ «rlB*J6<0»1l» 1 tUSH*^ ffitlfc 

T^^t^^jfe-r^ ^(a^ i25 tc^-r «t 5 tc N 

Mis*jfeco^ i i: wmit&mmm 2 2 sria 2 
6 tc^-r <t 0 fci»±Lfc«, mmmmcDjfm 1 1 mm 

tc, |6fSdK2 l £B&*-r5<fc Sft^y^v^fiyffiSrJfi 

O^^rffiEI^LTV^o ffi 7 0j£SBtttffV^iftBt 
2 3#»;5;h/rv^ 0 Sfc, W^JftJKBt2 b olnflso 
ipg x »7 0iHJ;9fc*:#</jCoTV^5 0 i-ftfc>*>, 

^a^rJS-r^^J-J:^, 02 8^tJ:5^, ?#7cdi*] 

m (ffilJB*5cttJ5j£S) *3<tVffV^i|fe|WJ|2 b<Z>HJP«|5a> 

Sr»«-r*o i#7<z>jgffi{;:E\ *v^|ftfHBt2 3dS»*tL 

1 s <d±3b±^ mm&m<om»f&&mm ufc 

rfrSv**— ~v^i-5-ifc± 9, HI 2 9 td^i" 
Jz5fc* y— UK 3*5 J; t«*- MB»3 GL^MU 

[0047] mii&<nwM 3 ) ^mm<Djfm 3 tc *>v 
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[oo48] s=-r\ m 3 1 i^-r ± 5 flwams^Tg 

7(D\H^l (ftiJE*5it>*JEffi) ^iil2 lHMt^o 
»WC. B»^ttl6i»«2 2&«||Lt«, a^^y 
^«k3SS:lfi"*-r i:J-<t 9, El 3 2 Ki^H" J: 5 (-> ?*7co 
10 rt«lffi^»»-fttt*6» If 2 * 7 Ojgffi*5 <fct>* 

tB6il2 2^X^^LT, ^iMfilSI^LT 

I6gfll2 3, 2beMt5 0 ttv^t, flfrtB*J6<DJBtB 

i fcnamt^ mmt:m&mM2 2*5«tt5*6»Hi2 1 

[d x -(^l^fe t (C^V^T?t7^i£^^{lJ¥l^|fe^BI2 3*s 
20 »SiXTV^5 0 ^(D&, ^M«iswity-h 
BS^bSQiaSrJfe-f"^ i:(-<t 9 ^ HI 3 5 {c^^ X o m 7 
ort® (ffiiJffi^J:t>*jSffi) (cy— 8 Sr?e^"t" 

~>tf~tZ>Z.b!iC£i9 y 0 3 6|c:*tJ:5l^ 
h*B3S:^b, ^bt-. El 3 7 (^-T<t 5 fu 

[0049] mM<vMM4) ^mm<D^m4^m^x 

[0 0 5 0] *-f, mlfa^Mo^B 3 ^^V^TI^^ Lf- 
HI 3 5 4-e<oxaSrjKfc«. IB^ffMffl^^MI^^^ 
±ffi3&S5]Zffl»c ft S i 5 ^ y ^-^^ 7^t§Ct^J;^ 
40 El 3 8\Z&rf& 0^, *7rt^y— bSR3Sr»^"t-5o 

V^T. S<Z>±ffi[±<0|ftS«S:BI3 9\Z^-T 

El 4 0fc*i"J: S£>^ffi^ffi*5±tJ 5 
y— h 35 3^X^15 3 te:, «*.tfSMt^y =^JK36*e>ft5 

16^2 5 (2 5 a, 2 5b) ^Mt5o ^^^> ^ 
50 ^^M^Sffi^fSV^^t^^riy-ryl/jg 1 SB) (D^m^O 
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5 a Sr»U *>o % ^iftSSl S±<&*fe»R2 5 b £ 

[0 0 5 1 ] jjci^-c, [14 2(c^i"J:5{-^ **fr*4K 

5 0 rjxt£J:?K StOaEffi^y- hg[$3tf) 

±ffi<t9TtfSo bgP3^_bffi^ x y — 

*««£ft5¥*f**«l S^±ffiiPWfc b< 
<t 9 tr^< ft£ «t 5 l^tSo rftlcitK ±tay-^^ 

Sr»*i"«t irfetc, EI 4 3|c*i-«fc5fc:* mrlB^- b 20 

mmms, mmm2 5 a s:»^i-sji6»iK2 e srjg^-f 

[0 0 5 2] (H16^«5) ***<0»ll8 5^*3V^T 
fl(r1BIIJte^lll4<D*»«SrRWi-So ft*5, 

[0 0 5 3] £i\ Bftie*16ojl!?ffi4^*3V^RWL,fc 

H4 i*t?oxasrftfc«. H4 4^^-ri 5^. y— 30 

h*B 3 _bro*6j»IBI 2 5 a Sr«5 «t 5ft^* b ^v 5 * MR 

1 S SrtgiKfil 2 5 a *5 <t t/y- H6 

9, El 4 5lc^-r<k5^ 1 S<£>±ffi&y- 

h»3<0±B± 9 fc~Rf5o ftlJi2 5ail _hfB<D<fc 

5 tci«seBMt:8s* iaot ^ $ tit v^(7) xt\M#m 

^t5^ ^y^V^tf**^— b«S3fc:iiAU 40 

b is&x MR 2 0 c (aotftSLtticl^^f^^ 
b»3<OJiffi*¥*#*4El SOLhffi 2: 

^SfttSrlRji^^Sr i:^-e#> /$>o N y— ^ffl^O 
«V^^PrtBt*5o ^^^s 7thw^M2 0 
c8rK*SLfc«. iWB3IJfi^*l. 5tH«iath 
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[0 0 5 4] &Lh. *»W#fcJ:o-C***Lfc»W«r3* 

[0 0 5 5] JiRtf^!7-h7^?K#H-^ M" 
y^y— M#3t4r^i~5 I GBT (Insulated Gate Bip 
olar Transistor ) «jE(d fc*«93 ^ t tf* *JiE 

[0 0 5 6] H±©SStttii Lt*8«tiaot 
ft £ ixfclS W ft o fcfU/H 5 D C - 

DC^ W*— * EH»tcaWB bfcS^lco^TlftiE bfc 
*tt^lS3eSix5t^"ettft<. ftb<^#*#:SS«fc 

[0 0 5 7] 

*ttftfc<D^<fcoT»bttsa**ffim{-RW"t-ixtf, 
[0 0 5 8] (l).##WfcJ;*Lf£ % h>>fyffi«^M 

y— h- KWyMSiS:6i**t5: fc^RTIBtft 
5 0 Lf:^ot, h b 7 y ^^<7)^^ 7 

[0 0 5 9] (2).*5SMt-J:tL^ 

jiswasttswjsfffl©^— bmmn^mistv htm 

©JB»«B* £r fa_h £ ^ 3 ^ ^ "sfffi i: ft £ 0 
[0 0 6 0] (3).*»WK«tixH! % M6»IRS:?#J* 
bfc«K, *<D*BHI-ft*»ftffififc*fefcJ:or|6»IR 
^rMt5 - »rt tctett 5JftlftlRo*«ttSr 

[p|_b^^r^>r t365t?#SOT% h ^yf^l7- h7^ 
*9<r>*f—Y S&ifMEE &m±.£~&Z>^btf ^im t ft 6 0 

[0 0 6 1] (4).**SfcJ:Jxfi, hg&£>±ffii^£ 

MfP^y— ^*7-fe s/ hSrSSitT 
y— ^W^RjeftOWSrlBliS^Sr fcdst?**^) 

^^i^<-r^^^^^Itfe<tft ; 5o Lfctfot, M-y^ 
^17- h9v^#<z>tt«BSrlRl±S**r tdSpT«tft 

[0 0 6 2] (5).**WteJ:*btf, y— h»«:»*bfc 

yyy^^^y-^ «h«*5 i -v */HB*<0Rj£»J1H 
^17— h?y^^©y- ^««0S5^i9l 5 
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[Hfflo«*ftHlB] 

[01] HJ6©»ttt?*>52N»#SHl*r«riE 

[1212] HI l <^*sEA<£>fc*:¥B0-t?fc5 o 

[0 3] 0 2CDB-B|§5<7)gfl:9-|#rB0"£ s fc3 <> 

[1214] b l/yfA*!7- h7y^!?t3it;ttC#i 

[05] (a) (4, *^OSW,m*SrfflV^fcDC-D 
C =■ W<— ^[alSgCD[H]^|2l, (b) ttDC-DC^y/< 

[0 6] 0 1~E3O¥-^#:^e^jtXg^^t3tt-5 
[0 7] Ea6tc**<^»fi|s:^«ro48JfiXStptJ:*5»t5S 

[0 8] (a) izm7{cm< ^#*««ro«iJtxe^»c 

*5it5^SC»fffi0, (b) (4 (a) O^^Ote^cWfffi 

0t? *>•£>„ 

[0 9] (a) i40 8(Oi*<¥^#S«»§^X@4nc: 

*5»t5ssiJ»f®ia, (b) t± (a) (Dffinftnizxmffi 
[0io] (a> iii9i:g< ymtmmowitJM** 

fc*Jtt5SSWrBH, (b) (4 (a) ro*SB#oi£*:»f 

[011] (a)ftll0ti< ¥*#:««0>»l3£Xg 
^(c*3(t5^gpilfE0, (b) (4 (a) oiUgB^-rofc*: 
ttffS0-efcs„ 

[012] (a) iiliil;i< ¥*#3S1I<0§B{iixe 
fKisttSWBWfffiBI, (b) (4 (a) 
BrS0-CfcS„ 

[013] ( a ) (40 1 2 (OgK ¥*#IS«<£>»!iftXg 

^('*5fr5^gpiffE0, (b) (4 (a) ro?tg^<D*£* 

»t®0-r?fes o 

[014] (a) (401 3&tt<^#SK0SHfX& 
flciartSSHBWffiBI, (b) (4 (a) roaHf|S#©ifc*; 
»r®0-efc-5o 

[015] (a) i±bi4ck ¥f#ifrossie 

«Pfc*irt5**WrflBB, (b) (4 (a) CD^^COfeTC 
l*rB0-t?fcSo 

[0i6] ( a ) i*0 1 5 \zm< ^■mw-^m.^mm.TM 

4 3 i-*5it5^iTffi0, (b) *5«fcl* (c) (4 (a) (D 

[017] (a) B116C«< 3^fflE(K>»ttxa 
tpKiSttSSlTCBrffiH, (b) *5 4t>* (c) (4 (a) <D 

[018] 017 (C^< ^*ft:3611©»3fiXSf 
5^Wffi0-t s fc5o 

[019] 0 1 ~0 3 co^^BWTL^i^^frffl 
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[02 0] 0 1 9(d^<^^«wM5&X?l^(r*31t 
5^»rB0-t?fe5„ 

[021] 02 o\cm.<^m#msnmmT.mf k:*sh- 

S^§PilTB0-t?fcSc 

[02 2] 0 2 KC^<^f*»«wK5tXS4 ] (-*5lt 
5Sf|5»fB0-efc5= 

[02 3] *^P^COftfeO*JSW^jii-C*fc?>^^«<73 
SB£Xg<f (CfeCtS^$|5»TB0T-fe€) = 

io [024] 02 3fc*<**fl«««>«3ftxa<fK:isrt 

SH^IffB0-t?foSc 

[025] 0 2 4 k:*< N t J»#«««>*3ftxa«f fcisrt 
SSgRISrB0-C : -foS„ 

[026] i25|:ft< ¥*4K£1K<z>lgttxetf' (C*3(t 
SKS|S»rEE|-?*>5o 
[02 7] 0 2 6 (Cgg < ^^tWgHSI 3 te*Stt 

2>sa5WfB0-e*>5o 

[028] 02 7\cm< ¥%t#mm<D9&T&Tmwz*5rt 

5H«|5»rB0-efc5o 

20 [02 9] 02 Bfc«<2N»{«6«(©JI3ft3ai + K:i3rt 
5^fBttlrB0t?foS o 

[030] 029 icm< ^mw-mw^mMTM^^^ 

[03 1] *«W©tt©*lS©*tBT?*>S J l 6 *#3S««) 
Mit Ig ^ (t 5 ^gf!»B 0 1? fc 5 o 

[032] 03 i['m<^MW-mm^wmTM^m^ 

[03 3] 03 2fcH*< ¥*fl^«<©Mttia«pfc::|3tt 
§^WfB0trfcSc 
30 [03 4] 03 z\afa<^to&W.<nU&iM' 3 Pte.-&v) 

[03 5] 03 4icm<^mmtm<omtTBk'p^is» 

S^I5«ffB0-t?fo5o 

[03 6] 0 3 5 (CM< J|M»#aHl©JIJtXS+fcS3tt 
5^S|3»T'B0-t:-fc5o 

[03 7] 0 3 6 (CM < ^ifOSSlSt fc*5tt 

[03 8] *&mnitiL(DmM<ni&mr*ibz>¥m#mwv> 

Mi£xa4'(c*5(t5S«l5WrB0T*fcS„ 
40 [03 9] 03 8»C«t<*Wf*:a6««J8!ijtXa t t , ^*>Mt 
5^g|5»fB0-r'fc5o 
[04 0] 0 3 9(cM<^f^B»M5fiXS^(C*i(t 

5MtB®fB0T-fc5c 

[041] 04 oizM<*m{*mm<vmmT.M<picidi l -f 

2>MSBWfB0X-fc5„ 

[04 2] 0 4 licM<^f**BwK3gXg^(c:*5it 
5MSBB»fB0T-fc5 o 
[04 3] 0 4 2fcj|*<¥*#§S1t©KiftlS*K:fett 

50 [i4 4] *ii3<D^e>icfii©^*©^»-efe5¥j|# 
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[845] m4 4\cM<¥mfcmw<vm^T.u*\^rt 
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i ¥m#ry? 
i s *m#mm 

1 S A 

1 S B ^f^S^/Wl 

2 a ffV^JfeJgdK 
2 a 1 iH/SSP 

2 b JfH^iffeSdK 
3 

3GL MBitft 

4 KK^t* 

5 ^-^/MWE 

5 a p + S<E>¥»#«W 

6 y-^ffi« 

7 » 

8 y-M&RBI 

9 p r>:x/W 

1 0 f*«^V^-— K 

I 0 a n + IO*Sft«« 
10b pffi<Z> 

I I nmififluR 



12a ian 

i 3 y— Ky 

1 3 G L b£jgft 
1 3GP y- hS® 
14a-14d ^y^^7 ^-/v 

1 5 y-xsi 

16 ?L 

1 7 mm^mm 
18 k w >ts 

io 19 ffpjfflnnie 

2 0a h 1/^ Mil 
2 1 

2 2 B^ktt^^ll 

2 3 ffv^l&HUBE 
2 4 zHfrlK 

25, 25a, 25b if&Jtffi 

2 6 mmm 

Q h h y 

QM /^-MI SFET 
20 QA , QB >^!7 — MI SFET 

c ^ i/"fi/^ 

L =2 -f 
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